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Conclusions:

Archean barites are primary minerals
formed from low-temperature (~150°C)
hydrothermal fluids –

There is no evidence for gypsum evaporites

Bedded barites and vein barites have 
the same sulfur source –

Negative ? 33S of barites suggests that sulfate 
was produced photochemically in atmosphere 

Conclusions:



Conclusions:
Pyrites that are intimately associated with 
barites have the same negative ? 33S (and
positive ? 36S) as the barites but are lighter
in ?34S by as much as 20‰ (five examples
from three continents).

This isotopic difference between co-existing
sulfate and sulfide is attributed to fractionation 
in hydrothermal environments.  The pyrites 
inherited their anomalous ? 33S and ? 36S 
signatures from UV-oxidized atmospheric SO2

Conclusions:



Conclusions:
Pyrites in black cherts, black shales, and 
BIFs are anomalously enriched in 33S by 
as much as 7‰ (? 33S > 0, ? 36S < 0) and, 
typically, have ?34S > 0.

The pyrite seems to be derived from elemental 
sulfur that obtained its anomalous ? 33S and 
? 36S signatures as a result of SWUV-induced 
reduction of SO2 to S0. However, a second 
source of sulfur (LWUV photodissociation of 
H2S?) is required to explain why ?34S > 0. 

Conclusions:



Conclusions:

Archean atmosphere was anoxic 
and ocean was probably low in sulfate –

UV photochemistry implies no ozone screen

Evidence for sulfur processing by 
bacteria is missing from the Archean –

Bacterial oxidation/reduction of sulphur (S0) 
may have been widespread but its small 
isotopic signature makes it difficult to detect

Conclusions:




